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Abstract: Split-flow thin cell fractionation (SPLITT fractionation, SF) is a particle separation technique that
allows continuous (and thus a preparative scale) separation into two subpopulations based on the particle size
or the density. In SF, there are two basic performance parameters. One is the throughput (7P), which was defined
as the amount of sample that can be processed in a unit time period. Another is the fractionation efficiency
(FE), which was defined as the number % of particles that have the size predicted by theory. Full-feed depletion
mode (FFD-SF) have only one inlet for the sample feed, and the channel is equipped with a flow stream splitter
only at the outlet in SF mode. In conventional FFD-mode, it was difficult to extend channel due to splitter
in channel. So, we use large scale splitter-less FFD-SF to increase TP from increase channel scale. In this
study, a FFD-SF channel was developed for a large-scale fractionation, which has no flow stream splitters
(“splitter less’), and then was tested for optimum 7P and FE by varying the sample concentration and the flow
rates at the inlet and outlet of the channel. Polyurethane (PU) latex beads having two different size distribution
(about 3~7 pm, and about 2~30 pwm) were used for the test. The sample concentration was varied from 0.2
to 0.8% (wt/vol). The channel flow rate was varied from 70, 100, 120 and 160 mL/min. The fractionated particles

were monitored by optical microscopy (OM). The sample recovery was determined by collecting the particles

% Corresponding author

Phone : +82-(0)42-868-3675 Fax : +82-(0)42-868-3393
E-mail : cheum@kigam.re.kr

Phone : +82-(0)42-629-8822 Fax : +82-(0)42-629-8811
E-mail : slee@hnu.kr

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons. org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

—453 -



454

Chul Hun Eum, Ahrahm Noh, Jaeyeong Choi, Yeongsuk Yoo, Woon Jung Kim and Seungho Lee

on a 0.1 um membrane filter. Accumulation of relatively large micron sized particles in channel could be
prevented by feeding carrier liquid. It was found that, in order to achieve effective 7P, the concentration of

sample should be at higher than 0.4%.
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Fig. 3. Particle size distribution measured by optical
microscopy (OM): (a) PU Latex-1 (3~8 um), (b) PU
Latex-2 (2~30 pm).
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Fig. 4. Optical microscopy (OM) images: (a) PU Latex-1
(b) PU Latex-2.
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Fig. 5. Fractionation efficiency (FE) of PU Latex-1 in large
scale FFD-SF fractions.
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Table 1. Particle mass and sample recovery in large scale
FFD-SF fractions: PU Latex-1

TP Particle mass (g) Recovery
(g/hr)  Fraction-a Fraction-b Total (%)

3.6 0.010 1.730 1.740 86.5

4.8 0.005 1.780 1.785 89.3
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Fig. 6. Fractionation efficiency (FE) of PU Latex-2 in large
scale FFD-SF fractions.

Table 2. Particle mass and sample recovery in large scale
FFD-SF fractions: PU Latex-2

TP Particle mass (g) Recovery
(ghr)  Fraction-a Fraction-b Total (%)
2.1 0.072 0.792 0.864 432
3.0 0.060 1.340 1.400 70.0
3.6 0.024 1.527 1.551 77.6
0.48 0.006 0.152 0.158 79.0
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Fig. 7. Particle mass of fraction-a according to variation of
sample concentration: ¥(a') - 160 mL/min

Table 3. Particle mass and sample recovery of the modified method (TP = 9.6 L/hr, 4.8 g/hr)

Particle mass (g)

Recovery (%)

Fraction-a Fraction-b Total
1 0.034 1.923 1.957 97.9
2nd 0.055 1.910 1.965 98.2
3rd 0.041 1.930 1.971 98.6
Ave. 0.043(£0.011) 1.921(£0.010) 1.964(£0.007) 98.2(£0.36)
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